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Abstract of JP9324258 

PROBLEM TO BE SOLVED: To provide nitrided parts excellent in machinability and nitriding properties 
of the steel even if normalizing treatment after hot forging is omitted and furthermore excellent in fatigue 
characteristics an bending straightening properties. SOLUTION: A steel having a ferritic-pearlitic 
structure in which the average dimension of the crystal grains of ferrite is regulated to <=50&mu m and 
the average dimension of the crystal grains of peariite is regulated to <=50&mu m as hot-forged and 
having a compsn. contg. 0.15 to 0.40% C, <=0.50% Si, 0.20 to 1.50% Mn and 0.05 to 0.50% Cr, and the 
balance Fe with inevitable impurities is prepd. The steel is subjected to gas soft-nitriding treatment to 
regulate the average hardening depth to >=0.3mm and the fluctuation of the hardening depth to 
<=0.1mm. The steel may contain <=0.50% Ni t <=0.50% Mo, 0.005 to 0.030% N, <=0.3% V, <=0.3% Nb t 
<=0.2% Ti, <=0.2% Zr, <=0.2% Ta, 0.01 to 0.3% S, <=0.3% Pb, <=0.05% Ca, <=0.2% Bi and <=0.05% 
Te. 
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(57) mm 

&C : 0. 15-0. 40%, Si :0. 5 0%J£TF\ 
Mn:0. 20-1. 50%, Cr:0. 05-0. 5 

o % *£*rr 4 is* #xnMb«a u rWHtw # 

0. 3mmJ^±r, £^ ^t&£c£>^«)#0. 1mm 
WWcb-T^o N i : 0. 5 0%feTF\ Mo : 0. 50% 
N : 0. 005-0. 0 3 0%tV: 0. 3%W 
T. Nb : 0. 3%fetT\ Ti : 0. 2%tTF> Zr : 
0. 2%tTF, Ta : 0. 2%tTF> S : 0. 0 1- 
0. 3%, Pb : 0. 3%tTF, Ca : 0. 0 5 %& 
T, Bi : 0. 2%tTF\ Te : 0. 0 5%«T£^W 
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ot, Wl&mifi* c : o. 1 

5-0. 40%. Si :0. 5 0%«T> Mn : 0. 2 
0-1. 50%, Cr:0. 05-0. 5 0%3r^f 

TOtffi*S5 0/zmHTt*0. MIB^ t^StC J: 

8Mb«w«> ±ia^fe^tcfti^rK*%'c, n i : o. 

5 0%J«T> Mo : 0. 5 0%«T©l>T*i;fr 1 

[»*13 ] ifc&g i fej:^if^n2cD^-rn^ 1 m 
&cfln*.Tffs%T\ n:o. 005-0. 030 %t 

V : 0. 3%fcTF\ Nb : 0. 3%fcTR T i : 0. 2 
%feTF> Z r : 0. 2%tTF> Ta : 0. 2%«TtfX> 

fB^^#&cjjn;tTfts%r\ s:o. 01— o. 3 

%, Pb : 0. 3%VLT. Ca : 0. 0 5%«T\ B 
i : 0. 2%tTF\ Te : 0. 0 5%«T<DI>T*it!p 1 

its fc« 2 ««±*d*rr ^ci £#m<t r t©a 
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[ 0 0 0 4 ] <CT, <^IEBS«^»«l0^aM^DQi[ 

^^c®{fcll^<ix^^{bias a a D(7)ffitfmx«g^rE 

10 *k mtumm&totw z>mmm.az a 

±T £ c <b {»tisr* £ . 

[0 00 5 ] 
[0 00 6] 

20 cc. ^Bn^DdifbMnflRAu. 

( 1 ) atcS{btefflLr&sa{t*2®aJSir*ot: v u 

IB**** ^M»(bl/tfil%t, C : 0. 15-0. 
40%, S i : 0. 50%tTF\ Mn : 0. 20-1. 
50%, Cr :0. 05-0. 5 0%**WU »»F 

IHflPX**r % 7*5-fhi;<-9-fhi*6ft*B6 
ButB^ ^ ^ h©tt»KWW£*S5 0 

30 ifiO. 3mm«it$)0, ^ ( fuiBBEffc^SO^tttf 
0. lmmtWtASCi^Btm. 

(2 ) ±fS ( 1 ) fBi£<D^{b^S^n D nK&OT, ffT8B« 

±fB^^E^tC»n^TMfi%r, Ni : 0. 5 0% 
£TF. Mo : 0. 5 0 KaT<DC>T*i*> 1 l$/c»2i 

< 3 ) ±SB ( 1 ) fc«fctf ( 2 ) ©t^fn* 1 ^IBtgcDg 

N : 0. 005—0. 0 3 0%£V : 0. 3 

%«T, N b : 0 . 3 %«T, T i : 0 . 2 %«T, Z 

40 r : 0. 2%«T\ Ta : 0. 2%WW^n^li 
£ fctt 2 «JBLbi £ C <h *»«<!: "T 

(4) ±ia ( i ) , (2) fcj:^' (3) (7)^-rn^i3i 

&Cttl/LT{tS%-C\ S : 0. 0 1-0. 3%, Pb : 
0. 3%J^T, Ca : 0. 0 5%«T, B i : 0. 2% 
Te:0. 0 5%aWfWli*/ctt2t 
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moxmwmnL. mmm&mu. MEmscxm-f 

C : 0. 1 5 — 0. 4 0% 

C JRHftl 

0. 4 0 

Si : 0 . 5 0 %WCr 

Sitt, «©*IWCc«©K^*iOT»ftrr4. * 

A«c»inrn«7x^^ hffl*«fb**©r*fr*<D± 

Mn : 0. 20-1. 50% 

Mnit si <traatca©a^B$«:a©BiM7cSRibr 

C r : 0. 0 5-0. 5 0% 

Crtt, 7*5^ hffi*&{bT£fctf>K:0. 0 5%«± 

fbu ^tcmimm^acommjE^^xiTm^c 

£<-?2><DX^m^<D±m>kO. 5 0 0 /oitSo 30 
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N : 0. 0 0 5-0. 0 3 0% 

K*I>tt< £60. 0 0 SWeLhidWrSifiW* 5 **. 40 

^(DMBUtt^S-r 5(Dr^W*^±K^ 0 . 030%i 

V : 0 . 3 %«T, N b : 0 . 3 KfelT. T i : 0 . 2 
%«T\ Z r : 0 . 2%«T> T a : 0 . 2 %«T 
C*i*>©7C*tt, Ni^Lt7*7>f httllfft£iKN]| 
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1tP§^9-3 24 2 5 8 

4 

% v Zr : 0. 2%, Ta : 0. 2%£±IE£LT V 1 

a*yt«2««±«rSWbrfc<tt^otr-6. 

S : 0. 0 1-0. 3%, Pb : 0. 3%&LT. Ca : 
0. 0 5%&TF. B i : 0. 2%«T. Te : 0. 0 5 
%«T 

<D±RR£fft-eftS : 0. 3%, Pb : 0. 3%, C 
a:0. 05%, Bi : 0. 2%, Te:0. 0 5%<L 
LX. li$fctt2S«±^MLtfeJ:l^©(bt 

*mi<Dmimm»aznigfrzm\t> munmx 
*a^sB««rwr*fe©<!:-r*. fit, itreos^fl 
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5 0 Ttt*>ftB8<bais<3DaEi6*i^#c^ c<DW{mz<D 
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«££t;i§<, */c«»5Sttfe«fbr4. 7x7>fhfc 

•fctf'<— h(D§S B Q H ©C0^^^5 0 ymWTt 
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Cr 
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"^IT tfe iSfl 1 


0.18 


0.48 


0.21 


0.48 




^ tfc-csn -> 
^cZfflp'U 2 


0.25 


0.26 


0.81 


0.21 




^JSWl 3 


0.31 


0.25 


0.57 


0.14 




f^lfefjfj 4 


0.31 


0.25 


0.61 


0.16 


Ni :0.3I. MorO.ll 


HJSGil 5 


0.32 


0.24 


0.71 


0.13 


Mi : 0.21 


%$m 6 


0.32 


0.24 


0.55 


0.05 


Nb : 0.01. S: 0.051 
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0.32 


0.11 


__. 0.56 


0.06 _ 
0.08 


V:0.08, N : 0.021. S : 0.051, Pb . 0.11, Ca: 0.001 


f mm s 


0.32 


0.05 


0.51 


Nb : 0.09, N : 0.01 8, S : 0.032, Te : 0.001 




0.18 
0.38 


0.11 
0.18 


_. J : 45 

0.33 


0.12 


Ti: 0.009, N : 0.017, Bi:0.17 




0.15 


Zr : 0.008. Ta : 0.008. N : 0.009 




0.06 


0.23 


0.78 


0.04 




JMM 2 


0.51 


0.26 
0.98 


0.75 


0.02 




tttM 3 


0.31 


2.01 


0.04 






0.33 


0.25 


1.45 


0.05 


V:0.51 




0.32 


0.25 


0.81 


0.03 


Mo:0.35, V:0.35 




0.32 


0.26 


0.77 


0.02 


Ni: 1.01 


JfcttM 7 


0.48 


0.25 


0.75 


0.03 






[0013] BufB«W*t©«»rffiK:teWS#)SiffliSI*36 

tmmtts&zmmmvmstc «t -> xmm l . y * a 

£&*S B s H &©fi&£-r&. (t?*rtt. Itmo. 5 mm 1 

tux. ffig©3 otMMic-o^xm*. ctifc^sne 
■r-<x(om¥ B m.t / c^xm.m^tb, ?*7-r msss 

[ooi4] «t«snx{cj:or. iiuf2#y£t*©D/4{i 

«*>6ifiSl 0 mm. S3 2 0 0 mm©A84«HUl. 



fc. l£^{b&Mtt©ffi§:©»rM 1 o *mtc-o^x. 
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Sft>e><z>Ett«Kftft!3 & u stria 1 o@gT©®{tais 

huib i o mmvm m $ © 5 *> t */mi t * <t 
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69 
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JtttOT 6 


41 
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«. ^BUilg: 15 0mm/&, j£9 : 0. 2 mm/ r 
ev, tfJii*: 2mm<tU IJ*©*MW»i*W 0 . 2 
mmt^J*-C©^&l?:*)-5 1 IS0 Wfi i 1/ fc. Hi) 
E««t**»6. J I S Z 2 2 7 4Kit^5Ur. iSifcgfS 
itS: 8mm. ^Kffift : 1. 6 3©WKS*«T4!S 
Steffi &#1£S?>t-£ BU *> W U C tt«C 5 5 5 *Cf 3 B#H 
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ga>6it&l Omm. g3 2 0 0mmO«^HJL. 
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